The effect of supplemental dietary Chlorella-extract on lipid mobilization in ayu Plecoglossus altivelis was investigated in terms of in vitro lipolysis in cell free system of intraperitoneal fat body (IPE). The lipolysis activity was measured as the amount of fatty acids liberated from IPF homogenate in the presence or absence of lipolytic hormones (adrenaline, noradrenaline, cortisol, glucoagon, vasopressin).
The control group was fed a commercial diet containing 4% feed oil. In an experimental group, 1% of Chlorella-extract was supplemented to the above diet. The tissue homogenates obtained from both groups could liberate free fatty acids by incubation even without lipolytic hormones. However, cyclic AMP had no influence in the lipolysis activity. The lipolysis activity was superior in the experimental group. The lipolysis of the control group was enhanced by cortisol, while in addition to cortisol, noradrenaline and vasopression could activate the reaction in the experimental group.
Even after starvation for 10 days, the lipolysis activity in the experimental fish was higher than that of control group. Selective release of certain fatty acids was found in the lipolysis in both groups. The lipolysis activity which is linked to mobilization of the reserved lipids could thus be enhanced by feeding Chlorella-extract. The fish starved for 10 days were submitted to the same analyses. While the control group lost 12.0% of body weight, the loss (11.7%) was minimized by feeding Chlorella-extract. The serum NEFA and free fatty acids of IPF changed by starvation, as shown in Table 3 . The higher NEFA and IPF free fatty acids might mean active condition in lipolysis by the food deprivation. The results of lipolysis after starvation shows in Fig. 2 Furthermore, starvation did not always induce change in fatty acid composition. [25] [26] [27] As regards the composition of free fatty acids liberated by in vitro lipolysis, C16, C16:1, and C20:5 were highly responsive to the lipolysis.
The influence of the lipolytic hormones on composition of free fatty acids liberated from incubation medium seemed to be hormone-specific. The change in fatty acid composition of the media without enhancement in lipolysis activity might be attributed to the re-estirification of fatty acids, as found by Vaughan in mammals. 28) The effects of lipolytic hormones on the release of fatty acids were different between both dietary groups.
Accordingly, the observations made in this study may be explained as follows: 1) the sensitivity of lipase to lipolytic hormones or endocrine secretion were improved by dietary Chlorella-extract.
2) triglycerides synthesized in the presence of Chlorella-extract were susceptible to the lipolysis.
The first possibility was that the Chlorella-extract feeding suppressed the stress response which is closely connected with endocrinal regulation.1,2,29)
The second assumption was supported by the fact that the Chlorellaextract supplementation could change fatty acid composition of the reserved lipids.3) Whichever assumption we choose, explanation of lipolysis pathway in the fish would be necessary to elucidate the activation mechanism under Chlorella-extract fed condition.
